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In the Claims 

Please cancel claims 1-16, 18, 22-24, 29-32, 88-93, and 97 as requested in the Request for 
Continued Prosecution Application Under Rule § 1.53(d), filed concurrently herewith. The 
amended claims are provided below in clean form. Per 37 C.F.R. §1.121, amended claims are 
also shown in Appendix A with notations to indicate changes made (for convenience, all pending 
claims, including those added hereby, are provided in Appendix A). 



17. (AMENDED) The procwiction tool of claim 16, wherein each said pyramidal shape 
comprises planar surfaces which irjtersect to form a material-included angle at a distal end of said 
pyramid, wherein said material-included angle is a value from 25° to 90°. 

19. (AMENDED) A production tool useful to shape an abrasive slurry into an array of 
three-dimensional nonidentical abrasiv i composites, said production tool manufactured by a method 


composing: 

(A) preparing a master tool 



the method comprising: 


(1) determining angles corresponding to facing right and left planar surfaces of 
adjacent three-dimensional shapes and wherein each of said angles has a value as measured between 
its planar surface and a plane which extends in a normal direction to said major surface and contains 
an edge of said planar surface in conta :t with said major surface, by the following substeps: 

an angle value between, but not including, 0° and 90° to 
establish a first right half angle of a ftfst right planar surface of a first right-side three-dimensional 
shape with a random number generating means capable of randomly selecting an angle value 
between, but not including, 0° and 90 *; 

(ii) selecting an angle value between, but not including, 0° and 90° with 
^said random number generating means to establish a 

of a first left-side three-dimensional shape facing said first right planar surface of said first right-side 
three-dimensional shape; 
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(iiil proceeding along a first direction extending linearly within said first 
imaginary plane to a second left planar surface of a second left-side three-dimensional shape located 
adjacent said first left-side t&ree-dimensional shape and using said random number generating means 
to select a value between, buf^not including, 0° and 90° to establish a second left planar angle for said 
second left planar surface; 

(iv) Using said random number generating means to select a value between, 
but not including, 0° and 90k for a second right planar surface of a second right-side three- 
dimensional shape facing said ^pcond left planar surface; 

(v) proceeding along said first direction to a third right-side three- 
dimensional shape located adjacent said second right-side three-dimensional shape; 

(vi) repeating said substeps (i), (ii), (iii), (iv), and (v), in that sequence, at 

least once; 

(2) repeating stdb (1 ) except that the angles are determined for left and right planar 
/ surfaces of adjacent three-dimensional shapes deployed in two adjacent rows in a second direction 

extending linearly within said first imaginary plane, wherein said first and second directions intersect; 

(3) using means to determine, for a given width of said surface of said master, 
locations of grooves required to be cut by a cutting means to form a series of intersecting grooves 
defining a plurality of three-dimensional shapes having said angles calculated by steps (1) and (2); 
and 

(4) providing a cutting hieans to cut grooves in said surface of said master in 
correspondence to said angles calculated by steps (1) and (2) and said groove locations determined by 
step (3) to form a series of intersecting grooves which define a plurality of three-dimensional shapes 
upraised from said surface, each of said shapes being defined by a distinct and discernible boundary 
including specific dimensions, wherein nbt all said three-dimensional shapes are identical; and 

(B) forming a production tool using the master tool. 


20. (AMENDED) The production 


ol of claim 14 which is a roll. 
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21. (AMENDED) A production tool for manufacturing an abrasive article that comprises a 
major surface having deployed in fixed position thereon first and second three-dimensional 
abrasive composites, each of said compbsites comprising abrasive particles dispersed in a binder 
and having a shape defined by a subst^itially distinct and discernible boundary which includes 
substantially specific dimensions, wherein said first abrasive composite has a shape having 
specific first dimensions and said secopd abrasive composite has a second shape having second 
specific dimensions, wherein each of said abrasive composites has a boundary defined by at least 
four planar surfaces wherein adjacent planar surfaces of one composite meet at an edge to define 

wherein at least one angle of intersection of said first 
11 of the angles of intersection of said second composite, 
said production tool comprising a stn cture having a plurality of adjacent three-dimensional 
cavities form on a major surface thereof, wherein each three-dimensional cavity is defined by a 

boundary which includes substantially specific dimensions, 


an angle of intersection therebetween, 
abrasive composite is different from 


second three-dimensional cavity has 
each of said three-dimensional caviti 


three-dimensional cavity is different 
three-dimensional cavity, wherein tl 


substantially distinct and discernible 
wherein a first three-dimensional cavity has a first shape having specific first dimensions and a 


second shape having second specific dimensions, wherein 
s has a boundary defined by at least four planar surfaces 
wherein adjacent planar surfaces of dne three-dimensional cavity meet at an edge to define an 
angle of intersection therebetween, wherein at least one angle of intersection of said first 

from all angles of intersection of said second 
production tool is a coating roll. 



33. (AMENDED) A production tool suitable for use in manufacturing an abrasive article 
comprising a first and second pluralitylof cavities, wherein the first plurality of cavities each have a 
first geometric shape and first plurality pf angles forming the geometric shape and the second 
plurality of cavities each have a second geometric shape and second plurality of angles forming the 
geometric-shape r wherein-at-least-one-^ 

angles of the second plurality of angles, wherein the production tool is a coating roll. 


Preliminary Amendment Page 5 of 17 

Applicant(s): HOOPMAN et al. 
Serial No.: 09/520,032 
Filed: 6 March 2001 

For: TOOLS TO MANUFACTURE ABRASIVE ARTICLES 

34. (AMENDED) A production tool suitable for use in manufacturing an abrasive article 
comprising^ first, second, and third plurality of cavities, wherein the first plurality of cavities each 
have a first geometric shape and first plurality of angles forming the geometric shape, the second 
plurality of cavities each have a second geometric shape and second plurality of angles forming the 
geometric shapeWd the third plurality of cavities each have a third geometric shape and third 
plurality of anglesYorrning the geometric shape, wherein at least one of the angles of the first plurality 
is different from all of the angles of the second and third plurality of angles, and wherein at least one 
of the angles of the second plurality is different from all of the angles of the first and third plurality of 
angles, wherein the production tool is a coating roll. 

35. AMENDED) A production tool suitable for use in manufacturing an abrasive article 
comprising a first, second, third, and fourth plurality of cavities, wherein the first plurality of cavities 
each have a first geometric shape and first plurality of angles forming the geometric shape, the second 
plurality of cavities each have Asecond geometric shape and second plurality of angles forming the 
geometric shape, the third plurality of cavities each have a third geometric shape and third plurality of 
angles forming the geometric shapa and the fourth plurality of cavities each have a fourth geometric 
shape and fourth plurality of angles forming the geometric shape, wherein at least one of the angles of 
the first plurality is different from all of the angles of the second, third, and fourth plurality of angles, 
wherein at least one of the angles of the Wond plurality is different from all of the angles of the first, 
third, and fourth plurality of angles, and wherein at least one of the angles of the third plurality is 
different from all of the angles of the first, second, and fourth plurality of angles, wherein the 
production tool is a coating roll. \ 

36. (AMENDED) A production tool suitable for use in manufacturing an abrasive article 
comprising a plurality of cavities, wherein the cavities each have dimensions defining the cavity, 

wherein-at-least-10% of-pairs-of-adjaeent-cavM 

two cavities of the pair, wherein the production tool isV coating roll. 
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37. (AMENDED) A production tool suitable for use in manufacturing an abrasive article 
comprising a pfurality of cavities, wherein the cavities each have dimensions defining the cavity, 
wherein at least 3 Wo of pairs of adjacent cavities have at least one dimension different between the 
two cavities of the pair, wherein the production tool is a coating roll. 



38. (AMENDED^ A production tool suitable for use in manufacturing an abrasive article 
comprising a plurality of cVvities, wherein the cavities each have dimensions defining the cavity, 
wherein at least 50% of paiAof adjacent cavities have at least one dimension different between the 
two cavities of the pair, whereiri the production tool is a coating roll. 

39. (AMENDED) A production tool suitable for use in manufacturing an abrasive article 
comprising a plurality of cavities, wherein the cavities each have a geometric shape, dimensions 
defining the cavity, and angles formirrte the geometric shape, wherein the angles are different in at least 
two of the cavities, and further wherein Vt least 10% of pairs of adjacent cavities have at least one 
dimension different between the two cavities of the pair, wherein the production tool is a coating roll. 


40. (AMENDED) A production tool sVtable for use in manufacturing an abrasive article 
comprising a plurality of cavities, wherein the canities each have dimensions defining the cavity, and 
wherein at least two adjacent cavities have at leasrpne dimension different between the two cavities, 
wherein the production tool is a coating roll. 


41 . (AMENDED) A production tool suitable fdt use in manufacturing an abrasive article 
comprising a plurality of cavities defining at least a first md a second group, wherein a first group of 
cavities has a first shape and a second group of cavities has\a second, different, shape, wherein the 
production tool is a coating roll. 


42. (AMENDED) A production tool suitable for use in manufacturing an abrasive article 
comprising a plurality of cavities defining at least a first and a secdnd group, wherein a first group of 
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cavitie^has a first size and a second group of cavities has a second, different, size, wherein the 
production tool is a coating roll. 

43 VAMENDED) A production tool suitable for use in manufacturing an abrasive article 
comprising a Plurality of cavities defined by substantially distinct and discernible boundaries which 
include substantially specific dimensions, wherein a first cavity has specific first dimensions and a 
second cavity hasNspecific second dimensions, and further wherein each of said cavities has a boundary 
defined by at least fVur planar surfaces wherein adjacent planar surfaces of one cavity meet at an edge 
to define an angle of intersection therebetween, wherein at least one angle of intersection of said first 
cavity is different fronAll the angles of intersection of said second cavity, wherein the production tool 
is a coating roll. \ 

44. (AMENDED) A production tool suitable for use in manufacturing an abrasive article 
comprising a first and second plurality of cavities, wherein the first plurality of cavities each have a 
first geometric shape and first plurality of angles forming the geometric shape and the second plurality 
of cavities each have a second geometric shape and second plurality of angles forming the geometric 
shape, wherein at least one of the angles of the first plurality is different from all of the angles of the 
second plurality of angles, wherein theVroduction tool is an engraved metal roll. 

45. (AMENDED) A production to\)l suitable for use in manufacturing an abrasive article 
comprising a first, second, and third pluralityvof cavities, wherein the first plurality of cavities each 
have a first geometric shape and first plurality Yf angles forming the geometric shape, the second 
plurality of cavities each have a second geometrfc shape and second plurality of angles forming the 
geometric shape, and the third plurality of cavitiesVach have a third geometric shape and third 
plurality of angles forming the geometric shape, wherein at least one of the angles of the first plurality 

is^different_from_aU_ofr^ 

of the angles of the second plurality is different from al\of the angles of the first and third plurality of 
angles, wherein the production tool is an engraved metal roll. 
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46. (AMENDED) A production tool suitable for use in manufacturing an abrasive article 
comprising a fW second, third, and fourth plurality of cavities, wherein the first plurality of cavities 
each have a first Veometric shape and first plurality of angles forming the geometric shape, the second 
plurality of cavitiek each have a second geometric shape and second plurality of angles forming the 
geometric shape, th^hird plurality of cavities each have a third geometric shape and third plurality of 
angles forming the geometric shape, and the fourth plurality of cavities each have a fourth geometric 
shape and fourth plurality of angles forming the geometric shape, wherein at least one of the angles of 
the first plurality is different from all of the angles of the second, third, and fourth plurality of angles, 
wherein at least one of the angles of the second plurality is different from all of the angles of the first, 
third, and fourth plurality of afagles, and wherein at least one of the angles of the third plurality is 
different from all of the angles Of the first, second, and fourth plurality of angles, wherein the 
production tool is an engraved meial roll. 

47. (AMENDED) A production tool suitable for use in manufacturing an abrasive article 
comprising a plurality of cavities, wherein the cavities each have dimensions defining the cavity, 
wherein at least 10% of pairs of adjacent Gravities have at least one dimension different between the 
two cavities of the pair, wherein the production tool is an engraved metal roll. 

48. (AMENDED) A production tool suitable for use in manufacturing an abrasive article 
comprising a plurality of cavities, wherein the cavities each have dimensions defining the cavity, 
wherein at least 30% of pairs of adjacent cavities Irave at least one dimension different between the 
two cavities of the pair, wherein the production tool\s an engraved metal roll. 

49. (AMENDED) A production tool suitable fo\ use in manufacturing an abrasive article 

Gomprising-a-plurality-of cavities r wherein -the cavities ea^-have dimensions defining-the-cavity, 

wherein at least 50% of pairs of adjacent cavities have at least one dimension different between the 
two cavities of the pair, wherein the production tool is an engraved metal roll. 
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5 (K (AMENDED) A production tool suitable for use in manufacturing an abrasive article 
comprising aVlurality of cavities, wherein the cavities each have a geometric shape, dimensions 
defining the cavity, and angles forming the geometric shape, wherein the angles are different in at least 
two of the cavities^ and further wherein at least 10% of pairs of adjacent cavities have at least one 
dimension different between the two cavities of the pair, wherein the production tool is an engraved 
metal roll. \ 

51. ( AMENDED) V production tool suitable for use in manufacturing an abrasive article 
comprising a plurality of cavities, wherein the cavities each have dimensions defining the cavity, and 
wherein at least two adjacent cavities have at least one dimension different between the two cavities, 
wherein the production tool is an Vngraved metal roll. 

52. (AMENDED) A production tool suitable for use in manufacturing an abrasive article 
comprising a plurality of cavities defining at least a first and a second group, wherein a first group of 
cavities has a first shape and a second groito of cavities has a second, different, shape, wherein the 
production tool is an engraved metal roll. \ 

53. (AMENDED) A production tool suitable for use in manufacturing an abrasive article 
comprising a plurality of cavities defining at leasra first and a second group, wherein a first group of 
cavities has a first size and a second group of cavities has a second, different, size, wherein the 
production tool is an engraved metal roll. \ 

54. (AMENDED) A production tool suitable forVse in manufacturing an abrasive article 
comprising a plurality of cavities defined by substantially distinct and discernible boundaries which 
includ e substantia lly specific dimensions. wherein a first-CavkyLhas specific firstdimensions and-a— 
second cavity has specific second dimensions, and further whetein each of said cavities has a boundary 
defined by at least four planar surfaces wherein adjacent planar surfaces of one cavity meet at an edge 
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o define an angle opfifersection therebetween, wherein at least one angle of intersection of said first 
cavity is differprlt from all the angles of intersection of said second cavity, wherein the production tool 
is an engraved metal roll. 


£jL(A MENDE8) A pur dUction to ol suitable foi use in manufactu ri ng - , 
comprising a first and second plurality of cavities, wherein the first plurality of cavities eacj*1iave a 
first geometric shape including a base and first plurality of base edge lengths forming the base of the 
geometric shape and the second plurality of cavities each have a second geometri^hape including a 
base and second plurality of base edge lengths forming the base of the geometric shape, wherein at 
least one of the base edge lengths of the first plurality is different from all of the base edge lengths of 
the second plurality of base edge lengths, production tool is a coatmg roll. 

99. (AMENDED) A production tool suitable for use in manufacturing an abrasive article 
comprising a first, second, and third plurality of cavities, wherein the first plurality of cavities each 
have a first geometric shape including a base and first plurality of base edge lengths forming the base 
of the geometric shape, the second plurality ofcavities each have a second geometric shape including 
a base and second plurality of base edge lengths forming the base of the geometric shape, and the 
third plurality of cavities each have a tirfrd geometric shape including a base and third plurality of 
base edge lengths forming the base^of the geometric shape, wherein at least one of the base edge 
lengths of the first plurality is different from all of the base edge lengths of the second and third 
plurality of base edge length*; and wherein at least one of the base edge lengths of the second 

plurality is different from/all of the base edge lengths of the first and third plurality of base edge 

f / 
lengths, production torn is a coating roll. 


100. (AMENDED) A production tool suitable for use in manufacturing an abrasive article 
comprisin g a'tirst, s econd, third , and fourth _pIurality_ofxavities,-wfe 


each hav^a first geometric s hape including a ba se and first plurality of base edge lengths forming 
base of the ^eernefncshape, the second plurality of cavities eacrTEaVis a secund geometric shape 
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including a hase-artdtt tetui i u l r rfrMrpiliry of hasp e>A ^ \m£ l h< rnm rfrrg ^ o hp Q ^ - nfthn g ^ nrn ^TTWlTq^" 
the third plurality of cavities each have a third geometric shape including a base and third plirralijy 
base edge lengths forming the base of the geometric shape, and the fourth plurality of cavitWeach 
have a fourth geometric shape including a base and fourth plurality of base edge lengths^fbrming base 
of thegeometric shape, wherein at least one of the base edge lengths of the first plurality is different 
from all of the base edge lengths of the second, third, and fourth plurality of bate edge lengths, 
wherein at least one of the base edge lengths of the second plurality is different from all of the base 
edge lengths of the first, third, and fourth plurality of base edge length^; and wherein at least of the 
base edge lengths one of the third plurality is different from all ofthe base edge lengths of the first, 
second, and fourth plurality of base edge lengths, production tool is a coating roll. 


101 . (AMENDED) A production tool suitable/for use in manufacturing an abrasive article 
comprising a plurality of cavities, wherein the catties each have dimensions defining the cavity, the 
dimensions including base edge lengths, wherein at least 10% of pairs of adjacent cavities have at 
least one base edge length different between the two cavities of the pair, production tool is a coating 
roll. 


102. (AMENDED) A production tool suitable for use in manufacturing an abrasive article 
comprising a plurality of cavities, wherein the cavities each have dimensions defining the cavity, the 
dimensions including base'edge lengths, wherein at least 30% of pairs of adjacent cavities have at 
least one base edge length different between the two cavities of the pair, production tool is a coating 
roll. 


103. (AMENDED) A production tool suitable for use in manufacturing an abrasive article 
comprising^plurality of cavities, wherein the cavities each have dimensions defining the cavity, the 
dimens^ms includin g base ed ge lengths, wherjein_at_least_5Q%_of_pairs„of adjacent-cavities-have-at-— 


leasfone base edge length different between the two cavities of the pair, production tool is a coating 
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-4-Q4rfA MRNDRD) A p rn ^rtinn tnnl cint*h1^ fr> T m r> iniinnnufnrtiirinc nn rrrr r n^Yf flrtir l F 
comprising a plurality of cavities, wherein the cavities each have dimensions defining the cavity, the 
dimensions including base edge lengths, and wherein at least two adjacent cavities hav$^tleast one 
base edge lengths different between the two cavities, production tool is a coating xg 



105. (AMENDED) A production tool suitable for use in manufacturing an abrasive article 
comprising a first and second plurality of cavities, wherein the first plurality of cavities each have a 
firstgeometric shape including a base and first plurality of base^dge lengths forming the base of the 
geometric shape and the second plurality of cavities each hatfe a second geometric shape including a 
base and second plurality of base edge lengths forming tHe base of the geometric shape, wherein at 
least one of the base edge lengths of the first pluralit/is different from all of the base edge lengths of 
the second plurality of base edge lengths, producjfon tool is an engraved metal roll. 

106. (AMENDED) A production tefol suitable for use in manufacturing an abrasive article 
comprising a first, second, and third phTrality of cavities, wherein the first plurality of cavities each 
have a first geometric shape includi^fg a base and first plurality of base edge lengths forming the base 
of the geometric shape, the second plurality of cavities each have a second geometric shape including 
a base and second plurality ofoase edge lengths forming the base of the geometric shape, and the 
third plurality of cavities each have a third geometric shape including a base and third plurality of 
base edge lengths forming the base of the geometric shape, wherein at least one of the base edge 
lengths of the first plurality is different from all of the base edge lengths of the second and third 
plurality of base/dge lengths, and wherein at least one of the base edge lengths of the second 
plurality is different from all of the base edge lengths of the first and third plurality of base edge 
lengths, production tool is an engraved metal roll. 


107. (AMENDED) A production tool su itable for use in manufacturing an abrasive article 
comprising a first, second, third, and fourth pliir^ity^fcavities, wherein mejirstTriwality of cavities- 
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> eae h h a ve a flm ge o metric shape iiicludiiig -^-base-aa d f i rst pli i ra Uty-ofJ^sa^dge^ 
base of the geometric shape, the second plurality of cavities each have a second geometric shanr 
including a base and second plurality of base edge lengths forming the base of the geometrk5shape, 
the third plurality of cavities each have a third geometric shape including a base and thiM plurality of 
base edge lengths forming the base of the geometric shape, and the fourth pluralityof cavities each 
have a fourth geometric shape including a base and fourth plurality of base edge lengths forming base 
of the geometric shape, wherein at least one of the base edge lengths of theTirst plurality is different 
from all of the base edge lengths of the second, third, and fourth plurality of base edge lengths, 
wherein at least one of the base edge lengths of the second plurality is different from all of the base 
edge lengths of the first, third, and fourth plurality of base edge lengths, and wherein at least of the 
base edge lengths one of the third plurality is different from all of the base edge lengths of the first, 
second, and fourth plurality of base edge lengths, production tool is an engraved metal roll. 

108. (AMENDED) A production tool suitable for use in manufacturing an abrasive article 

\ comprising a plurality of cavities, wherein tiste cavities each have dimensions defining the cavity, the 
dimensions including base edge lengthsywherein at least 10% of pairs of adjacent cavities have at 
least one base edge length different between the two cavities of the pair, production tool is an 
engraved metal roll. / 

109. (AMENDED) ^production tool suitable for use in manufacturing an abrasive article 
comprising a plurality of/avities, wherein the cavities each have dimensions defining the cavity, the 
dimensions including j/ase edge lengths, wherein at least 30% of pairs of adjacent cavities have at 
least one base edge/ength different between the two cavities of the pair, production tool is an 
engraved metal roll. 

HQ/(AMENDED)-A-production-tool suitable-for use-in-manufaeturing an-a 

comprising a plurality of cavities, wherein the cavities each have dimensions defining the cavity, the 
dimerjsiops4nchding base edge lengths, wh erein a l leasl 5U% of pahs uf adjacent cavi t ies have a t 


J 
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least-o ne base edge len gtirdrfferer i l be l w eerrthe-two- e a vities of t t 
engraved metal roll. 

111. (AMENDED) A production tool suitable forjt^hfln^ufacturing an abrasive article 
'comprising a plurality of cavities, whereinjlie-ea^ffies each have dimensions defining the cavity, 
the dimensions including bas^dgelengths, and wherein at least two adjacent cavities have at 
least one base ec 


lengths different between thej 


STproduction xool is an engraved 


met 


